Altered actin polymerization dynamics in various malignant cell types: evidence for differential sensitivity to cytochalasin B.
Using the DNase I inhibition assay, fluorimetric measurements, and immunoblot analysis, we studied quantitatively changes in the actin polymerization dynamics in primary cultures of normal and malignant human lymphocytes, normal human endometrial cells, and in various leukemic and endometrial adenocarcinoma cell lines. The G/total-actin ratio of malignant cells was found to be 1.37 to 1.81-fold higher compared to normal cells, indicating that malignant cells express reduced amounts of polymerized actin. The above findings were corroborated by fluorescence measurements of the amounts of rhodamine-phalloidin-labeled F-actin in normal and neoplastic cells, which showed significantly lower F-actin content in malignant cell preparations. Moreover, the total actin content, as quantitated by the DNase I inhibition assay and by immunoblot analysis, was found to be significantly decreased in the primary cultures of malignant human lymphocytes and endometrial cells when compared to the total actin levels in corresponding normal cells. Proliferation and viability measurements of normal and neoplastic cells in culture, treated equally with cytochalasin B (CB), revealed an increased susceptibility of malignant cells to this anticytoskeletal agent. This was not due to increased CB incorporation in neoplastic cells, as indicated by 3H-CB uptake experiments. In addition, fluorescence microscopy, in the presence of graded concentrations of CB, showed destabilization of microfilaments in the poorly differentiated endometrial adenocarcinoma HEC-50 cells, compared to the well-differentiated Ishikawa cells. In conclusion, all investigated malignant cells are characterized by: (a) higher G/total-actin ratio; (b) decreased F- and total-actin content; and (c) lower resistance to CB treatment. These quantitatively determined parameters may represent potential biochemical indicators reflecting malignant transformation. Moreover, it seems worthwhile to explore whether or not the differential sensitivity of malignant cells to anticytoskeletal drugs may provide a valuable approach to the manipulation of malignant cells.